How let us consider a P-4-linear map A : V 4 W of the P-module V into the P-module W satisfying the identities A(x,y,z,u) = -A(y,x,z,u) = -A(x,y,u,z) = A(z,u,ac,y)
for any x,y,z,u e V.
It is easy to verify tjhat the map S j V 4 --W defined by the formula S(x,y,z,u) = A(x,z,y,u) + A(x,u,y,z)
for any x,y,z,u e V satisfies the assumptions of the lemma 2 also* Now, if S : V 4 --W is a P-4-linear map of the P-module V into the P-module W satisfying the identities S(x,y,z,u) = S(y,x,z,u) = S(x,y,u,z) = S(z,u,x,y) for all x,y,z,u e V then, as ia easy to show, the map A : V 4 -W defined by the formula A(x,y,z,u) = S(x,z,y,u) -S(x,u,y,z)
for any x,y,z,u e V, satisfies the identities (6) A(x,y,z,u) = -A(y,x,z,u) = -A(x,y,u,z) and (7) A(x,y,z,u) + A(y,z,x,u) + A(z,x,y,u) = 0
for all x,y,z,u £ V. Let us denote by Lg B (V,W) the set of all P-4-linear maps of the P-module V into the P-module W satisfying the identities of the form (1) and (2) , and by L the set of all P-4-linear maps of the P-module V into the P-module W satisfying the identities of the form (6) and (7).
Evidently, each of the set L^fv.W) and Lg B (V,W) can be equiped with the structure of the P-module,
We shall prove the following theorem. Theorem 1.
The map CP : L£B(V,W)-• L£B(V,W) defined by the formula (8) (cp(A)) (x,y ,z,u) = S(x,y,z,u) = A(x,z,y,u) + A(x,u,y,z) for all A e Iig B (V,W) and x,y,z,u e V is an isomorphism of the P-modula Lj^V.W) onto the P-module L^iV.W).
Proof. The fact that the map cp is a homomorphism is evident. Now, we shall prove that the map is a monomorphism. For that purpose assume that there exist A^,A 2 e L^B(V,W) such that cp{A^ J = cp(A 2 ), or equivalently that (9) A 1 (x,z,y,u) + A.j (x,u,y,z ) = A 2 (x,z,y,u) + A 2 (x,u,y,z)
for all x,y,u,u £ V. This implies the identities (10) A^(x,z,y,u) -A 2 (x,z t y,uJ = A 2 Ix,u,y,z) -A g (x,u,y,z).
for all x,y,z,u e V, we get the map D : V^--W which satisfies the identities by virtue of (10)
for all x,y,z,u e V. This shows that the map D is antisymmetric with respect to all variables. From here and from the assumption that the maps satisfy the identities of the -160 -form (7) it follows that D = 0 and consequently A^ = -A P • Finally, it remains to show that the map cp is an epimorphism. Let S be an arbitrary element of Lg B (V,W).
Of course, the map S satisfies the identities (12) 3S(x,y,z,u) = S(x,y,z,u) + S(x,y,z,u) + S(x,y,z,u).
By assumption the map S satisfies the identities and all x,y,z e V. Evidently, each of the sets I,^B(V,W) and L^B(V,W) can be equiped with the structure of the P-module.
Analogically we prove too Theorem 3. The map cp : I<aB(V,W) --L^g(V,W) defined by the formula (<f( K))(x,y,z) = #>(x,y,z) = K(x,z,y) + K(y,z,x) for any K € L^B(V,W) and x,y,z e V is an isomorphism of the P-module I<aB(V,W) onto the P-module I^B(V,W). for any ff> t LggiVjW) and x,y,z e V is an isomorphism of the P-module I^B(V,W) onto the P-module L^B(V,W). We can show too that if
for all x,y f z £ V. Now we prove for all x,u € V. This implies S * 0 or S = 0. 1 2 It is not difficult to prove Lemma 3. If S : V* -»-W is a P-4-lineal map of the P-module V into the P-module W satisfying the identities of the form (1) for all x,y,z,u e V, then S = S.
2
How, let S : V 4 --W be P-4-linear map of the P-module V into P-module W satisfying the identities of the form (1) and (2). Then from (2) it follows that for any x,y e V we have the identities S(x,x,x,y) = 0 and S(x,x,y,y) » 2S(x,y,x,y).
Hence we p>et Corollary 2.
If the vectors e^ and e 2 are a basis of the P-module V and g : V 4 --W, a» 1,2 are P-4-linear maps of the P-module V into the P-module W satisfying the identities (17) and (18) as well as the identities S(e^,62fe^p&2) * ®f®2*®2^ then S * S. It is easy to show, by a simple calculation, that the function k 0 indeed does not depend upon the vectors x and y determining the plane ff t Gg.
Prom the definition of the function and Corollary 1 we obtain the following corollary. for all x,y,z,u e BM is called a generalized symmetric curvature tensor in the Riemannian manifold M n . Analogically as for the generalized curvature tensor we define the Ricci-tensor and a scalar curvature of the symmetric generalized curvature tensors. Definition 2.
For an arbitrary S £ L(S,M) the tensor denoted by Ric S and defined by the formula Ric S(x,y) = trz S(z,x)y for all x,y,z e BM is called Ricci's tensor of the tensor S.
How let us assume that n » 2 and denote by Gp, p e MQ the Grassmannian manifold of all 2-dimensional subspace of the tangent space M . Then the real number Let uj : W*BM--FM be an arbitrary skew-symmetric tensor field on the Riemannian manifold M Q . How, having the tensor field we are able to define by the formula (20) S(x,y,z,u) = oo(x,z) (y,u) + id(x,u)w(y,z)
for all x,y,z,u e BM, the generalised symmetric curvature tensor field on M^. Consequently, further we can define the generalized curvature tensor field K by the formula for any x,y,z,u e BM. Similarly if S : BM * BM --PM is em arbitrary symmetric tensor field on Riemannian manifold M" then we can n define on M n the generalized curvature tensoz field K by the formula K(x,y,z,u) = S(x,z)S(y,u) -S(x,u)S(y,z) for all x,y,z,u € BM and consequently further we can define also the generalised symmetric tensor field S by the formula S(x,y,z,u) • K(x,z,y,u) + K (x,u,;,z) for any x,y,z,u e BM.
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Henoe ve have Corollary 9. Any symmetrio and skew symmetric tensor field of type (0,2) on the Riemannian space M fl determines in a natural way some generalized curvature tensor field and some generalized symmetric curvature tensor field by the formula.8 (20) and (21) respectively.
Intuitionally it is evident that any field in the physical space foroes some "ourvature" of this space. Consequently, any suoh tensor field ought to determine in one way some curvature tensor field of this space allowing to measure "curvatures" of the considered spaoe in which the field exists. Moreover, if in this space we introduce a metric tensor in a reasonable way then in this space we will be able to consider the soalar curvature, the seotional curvature and the Ricci's curvature of the space.
Example . Let M be an elastic isotropic medium and g a metric tensor of the space -medium M. It is well known f£om the theory of elasticity that the physical properties of M are desoribed by the tensor £ defined by the formula E(x,y,z,u) • Aig(x,y)g(z,u) + /i(g(x,u)g(y,z) + + g(x,z)g(y,u)) where \ , ¡x are Lame's constants and x,y,z,u are veotors.
The tensor E satisfies the identities E(x,y,z,u) = E(y,x,z,u) = E(x,y,u,z) = E(z,u,x,y)
for all x,y,z,u. This tensor allows us to define some generalized curvature tensor K of the space-medium M by the formula (22) K(x,y,z,u) = E(x,z,y,u) -E(x,u,y,z).
The tensor K defined by the formula (22) may be oalled the curvature tensor of the space-medium M.
From the definitions of the tensors E and K by simple calculation we get K(x,y,z,u) = at(g(x,z)g(y t u) -g(x,u)g(y,z)), where x = X -fi.
Henoe we obtain Corollary 10. The elastic isotropic medium U is a space of constant curvature -deformation <£ = X -p..
